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Abstract 

Standard cosmological models face severe theoretical crises: the Vacuum Catastrophe, the Black Hole 

Information Paradox, and the unresolved nature of Dark Matter. These issues stem from a foundational 

misalignment—treating the observable universe as an isolated, expanding single-universe system while 

applying continuous, non-quantized geometry at black hole horizons. This paper introduces the 

framework of Reality (ℝ) as an absolute, eternal, non-egocentric, and gravitationally closed 

thermodynamic system. By resolving Hawking’s semiclassical continuum approximation through strict 

Planck-scale boundary discretization (𝚫𝒙 ≥ 𝐥𝑷), black holes are re-evaluated not as information sinks, 

but as quantized thermodynamic pumps that compress high-entropy matter into net-zero entropy fluxes. 

Furthermore, by accounting for the unshielded gravitational influence of external cosmic zones within 

an infinite expanse, the ambient background tension naturally accounts for dark matter phenomena 

without invoking hypothetical particles. Finally, by treating the zero-point energy baseline (0 Kelvin) 

as an active thermodynamic floor rather than a localized non-extractable vacuum, mass-energy 

equivalence (𝑬 = 𝒎𝒄𝟐) satisfies the baseline energy density of the cosmos. Through strict adherence to 

the Law of Non-Contradiction and Ockham's Razor, this model unifies general relativity and quantum 

field operations into a continuous, self-sustaining thermodynamic engine. 
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1. Introduction: The Chronocentric Illusion and the Need for a Non-Egocentric 

Framework 

Standard cosmology (𝚲-CDM) contains an inherent, systemic observer bias (Sagan, 1980). By 

anchoring the cosmos to a linear timeline where the universe is exactly 13.8 billion years old, current 

models enforce a strict temporal egocentrism. The observer is placed at the absolute chronological 

peak, causing the past (the Big Bang) to appear as a spherical horizon wrapping neatly around the 

present day. 

To break free from this, we must incorporate the philosophical critique of Thomas Nagel (1986, 2012), 

who demonstrated that standard physical reductionism suffers from an egocentric predicament. 

Mainstream cosmology attempts to project a highly localized, subjective human perspective—the limit 

of our optical horizon—as the universal architecture of reality. A true objective description of the 

cosmos requires the total abandonment of these egocentrist interpretations. 

Furthermore, recent data from advanced space observatories revealing mature, massive galaxies a mere 

300 million years after the supposed beginning demonstrates that this linear timeline is an incomplete 

mathematical approximation (Boylan-Kolchin, 2023). To construct a framework free from observer 

bias, we define the totality of the universe and the cosmos as ℝ. Following the rationale of Graham 

Farmelo (2019), who illustrated that the deepest structures of the universe speak through the absolute, 

elegant language of pure mathematics, ℝ represents the fundamental continuum of Reality. ℝ is not a 

passive stage but an active, eternal operational process that must be understood independent of 

localized human timelines.  

2. Axioms of Existence (ℝ) 

We define the fundamental nature of Reality (ℝ) through three core axioms: 

1. The Conservation of Existence: Existence is absolute. It cannot emerge from nothing (creatio 

ex nihilo) and it cannot decay into nothingness (absolute heat death). 

2. Temporal Independence: Linear time is an internal metric of change within localized 

subsystems, not an external container of the cosmos. The fundamental process of ℝ is eternal 

and independent of time. 

3. Space as an Operational Process: Space is what ℝ does. It is an active, self-sustaining 

thermodynamic mechanism that processes and recycles energy that has performed work. 



Non-isotropy of ℝ: Since space is generated operationally, smooth local symmetry and observed 

isotropy are observational artifacts of bounded, localized subsystems within our horizon. They must not 

be extrapolated to mean that ℝ itself is globally isotropic or homogeneous.  

3. From Abstract AdS Geometry to Physical Black Holes within ℝ 

In seeking to model a self-stabilizing universe, prior formulations frequently rely on Anti-de Sitter 

(AdS) geometry. Because an AdS space inherently acts as a bounding, reflective cosmic container 

where energy cannot dilute into true nothingness, it provides the ideal mathematical landscape for 

equilibrium. 

However, the physical manifestation of this AdS behavior within our observable context has long been 

misidentified. The localized operational anchors of this geometry are Black Holes (BHs). Through the 

lens of the holographic principle and the AdS/CFT correspondence (Maldacena, 1998), the geometric 

stabilization properties of an AdS background are exactly mathematically equivalent to the localized 

quantum boundary operations of black holes acting within the infinite, horizonless continuum of ℝ. 

4. Correcting Hawking via Planck: Resolving the Information Paradox 

The primary barrier to integrating black holes into a sustainable cosmological model has been a 

catastrophic oversight within mainstream astrophysics regarding the Black Hole Information 

Paradox. Stephen Hawking (1975, 1976) modeled black hole evaporation as a continuous, purely 

thermal black-body spectrum. In doing so, Hawking claimed that quantum information falling into a 

black hole is permanently destroyed upon evaporation, directly violating the foundational principle of 

quantum unitarity (Susskind, 2008). Consequently, standard astrophysics erroneously treats black holes 

as ultimate sources of maximum entropy and cosmic disorder (Bekenstein, 1973). 

This mainstream model presents a profound historical scandal, as it completely overlooks the 

foundational lesson of Max Planck (1900): energy is inherently quantized. Because a particle escaping 

a black hole horizon does so via discrete quantum tunneling, the emission spectrum cannot 

mathematically be a smooth, continuous thermal curve (Parikh & Wilczek, 2000). Instead, it must 

exhibit sharp, discrete spectral peaks unique to the specific quantized states (mass, charge, spin) of 

the emitted particles. 

  



By enforcing Planck's quantization, the Information Paradox is fundamentally resolved. The outbound 

radiation is not a featureless thermal bath, but a highly structured, coherent stream of information 

where the quantum states of processed matter are fully conserved. 

Consequently: 

• Localized emissions via these discrete Planck peaks carry zero thermodynamic entropy, 

preserving the unitarity of quantum mechanics. 

• A black hole does not act as a chaotic radiator; it operates as a high-pressure cosmic boiler. It 

absorbs high-entropy, degraded macro-matter and radiation from the universe, processes it 

through its horizon boundary, and compresses it back into pure, structured, zero-entropy energy 

equivalents. Black holes are, in fact, the ultimate massive reservoirs of low entropy within ℝ. 

4.1 Independent Convergence with the Page Curve and Net-Zero Entropy 

The mechanism proposed in this frameworkΛ𝐿where macroscopic black holes actively deconstruct 

accumulated macro-entropy into quantized, zero-entropy virtual particle fluxes Λ aligns seamlessly 

with, and provides a physical basis for, recent breakthroughs in theoretical quantum gravity. 

In 2019 and 2020, semiclassical gravity calculations utilizing quantum extremal surfaces formally 

demonstrated that the entanglement entropy of Hawking radiation must follow the Page curve, 

ultimately returning to exactly zero upon the black hole's complete evaporation (Almheiri et al., 2019; 

Penington, 2020). This net-zero entropy state ensures the preservation of quantum unitarity. 

The model presented in this paper was developed independently from those specific semiclassical 

calculations, arriving at the same net-zero entropy requirement purely through thermodynamic and 

mechanical optimization principles within ℝ. While mainstream physics relies on highly complex 

"island formulas" to explain how information escapes, this framework achieves the same result through 

a practical engineering perspective: black holes function as localized recycling loops that naturally 

restore the thermodynamic baseline of the vacuum. 

4.2 The Mechanics of Cosmic Rebirth and the Fallacy of Quantum Gravity 

To understand how a black hole initiates a new cosmic zone, we must examine the thermodynamic 

endgame of its evaporation. Building upon the established capacity of horizons to filter out macro-

entropy, the exact mechanical transition from complete evaporation to cosmic rebirth operates through 

the following generational stages: 



1. The Low-Entropy Collapse: Following the complete accretion and subsequent evaporation of 

a localized universe, the remaining domain becomes a region of pure, low-entropy energy. Due 

to the mass-energy equivalence (𝑬 = 𝒎𝒄𝟐), this intense energy concentration inevitably 

collapses under its own gravitational weight, forming a microscopically small, ultra-high-

temperature singularity where entropy remains near zero. 

The Heisenberg Ignition: Because this compressed region is virtually free of thermodynamic entropy, 

the baseline quantum fluctuations governed by Heisenberg’s uncertainty principle 

𝚫𝒙𝚫𝒑 ≥
ℏ

𝟐
   and    𝚫𝑬𝚫𝒕 ≥

ℏ

𝟐
 

are not scattered as noise (Heisenberg, 1927). Instead, this pure kinetic capacity acts as the localized 

ignition mechanism providing the immense primordial force required to launch a new, Big Bang-like 

cosmic expansion, thereby completing the cycle of the predecessor universe. 

This generational recycling occurs in parallel across zillions of remote, isolated 4-D spacetime domains 

throughout ℝ. Furthermore, this mechanism provides a profound argument against the necessity of a 

quantized theory of gravity. If gravity were fundamentally quantized into discrete, microscopic 

particles, its long-range structural influence would dissipate over vast cosmic distances. Within ℝ, 

General Relativity (GRT) does not need to be quantized; at the subatomic horizon scale, quantum 

fluctuations are merely environmental noise to the continuous geometric metric. 

This successfully vindicates an analogue interpretation of GRT, rendering the fifty-year search for a 

unified 'Quantum Gravity' theory entirely obsolete. The fundamental reason for this obsolescence—the 

incompatibility of GRT's input requirements with QFT's indeterminacy—is explored in detail in 

Section 4.5. 

4.3 Non-Shielding Gravitational Leakage and the Myth of "Missing Mass" 

The traditional cosmological view treats causally disconnected universes as completely isolated 

bubbles. This assumption violates a foundational property of General Relativity: gravity cannot be 

shielded. While electromagnetic fields can be blocked, spacetime curvature propagates unconditionally 

across any distance. 

  



Within the eternal framework of ℝ, space is macroscopically flat but populated by the aforementioned 

zillions of localized cosmic zones. Because gravity cannot be screened, the collective mass of these 

infinite surrounding zones exerts a continuous, non-local background tension on our observable bubble. 

This leads to two profound conclusions that require no new physics, only the logical application of 

existing laws: 

• Dark Matter as Cosmic Bleeding: The phenomenon labeled as "missing mass" or "dark matter" is 

not an undiscovered, exotic particle. It is the unshielded, ambient gravitational pull of the rest of ℝ 

bleeding through our artificial observational horizons. This unshielded multi-universe matrix serves 

as direct empirical proof of the macro-structural interconnectedness of ℝ. 

• Universal Invariance of Laws: Because every zone is gravitationally interwoven with all others, no 

universe can possess independent local physics. This invariance is a direct consequence of the 

structural continuity of ℝ, which is not subject to the quantum indeterminacy that paralyzes GRT in 

local applications (see Section 4.5). The non-shielded mass of the entire cosmos enforces a global 

baseline, ensuring that the laws of spacetime remain perfectly invariant across all scales. 

By applying Ockham’s Razor, we dissolve the need for hypothetical dark matter particles. Instead, 

macroscopic black holes act as the natural pressure valves of ℝ, recycling local mass and stabilizing the 

vacuum energy density against this infinite, unshielded background matrix. 

 

4.4 Proactive Defense of the Paradigm: Resolving Relativistic and Quantum Objections 

Possible objections are: 

1. The lack of quantitative mathematics (The "Show me the equations" barrier) 

2. The misinterpretation of the Page curve and information preservation 

3. Violation of Causality (The Gravitational Speed Limit) 

4. The vacuum energy equilibrium is too qualitative 

To preempt mainstream critique rooted in the standard Λ-CDM model, this section establishes the 

internal consistency of ℝ against conventional objections regarding causality, quantization, and 

mathematical fine-tuning.  

  



4.5 The Fundamental Paralysis of GRT by Quantum Indeterminacy 

A profound but rarely stated obstacle to any attempt at "quantizing" gravity is this: General Relativity 

(GRT) requires precisely determined energy and position as input to compute the metric, but Quantum 

Field Theory (QFT) cannot provide these simultaneously due to the Heisenberg Uncertainty Principle. 

GRT demands an exact energy-momentum tensor 𝑻𝛍𝛎 at an exact position  𝑥𝜇  in spacetime. QFT, 

however, is governed by: 

𝚫𝒙𝚫𝒑 ≥
ℏ

𝟐
   and    𝚫𝑬𝚫𝒕 ≥

ℏ

𝟐
 

Position and momentum—and thus position and energy—cannot be simultaneously exact. The 

consequence is devastating for the mainstream approach: GRT is paralyzed the moment one attempts to 

feed it with quantum data. When QFT data is inserted into the Einstein field equations, the 

indeterminacy propagates through the entire metric. Spacetime geometry becomes fuzzy, inaccurate, 

and mathematically ill-defined. 

This is not a technical difficulty; it is a category error. Two frameworks with fundamentally 

incompatible input requirements are being forced into a union they cannot sustain. The fifty-year 

search for a unified quantum gravity is therefore not merely difficult—it is conceptually misguided. It 

assumes that two complementary descriptions must be reducible to one unified description—an 

assumption not required by logic and actively contradicted by empirical evidence. 

Within the ℝ framework, this paralysis dissolves naturally: 

• At the macro-scale: GRT governs the smooth, continuous geometry through which degraded 

energy flows toward thermodynamic sinks (black holes). 

• At the micro-scale: QFT—corrected by Planck's quantization—governs the discrete quantum 

emissions at the horizon boundary. 

The horizon is the interface, not a conflict zone. It is where the continuous metric meets the discrete 

flux—and they do not need to be unified because they are complementary descriptions of the same 

process, not competing descriptions of the same substance. 

  



This is formally analogous to wave-particle duality in quantum mechanics. Light is not "both a wave 

and a particle" in a confused sense; it is one phenomenon that presents differently depending on the 

measurement apparatus. Similarly, spacetime is not "both continuous and discrete" in a confused sense; 

it is one phenomenon (ℝ) that presents differently at macro and micro scales. 

The search for a unified quantum gravity is therefore not required. The supposed incompatibility 

between GRT and QFT is not a problem to be solved, but a feature of reality that has been 

misinterpreted as a failure. Within ℝ, they are not warring descriptions; they are two cooperative, 

empirical halves of a single, continuous thermodynamic engine. 

 

5. In Situ Mass Instantiation, the Analogue Field Computer, and Cosmological 

Phase Transitions 

The traditional quantum-field-theoretic paradigm relies on the concept of "virtual particles" emerging 

from a vacuum state to account for localized energy fluctuations. Ontologically, a virtual particle is an 

artifact of perturbation theory rather than an observable physical entity. Within a strictly classical, 4D 

Maxwellian field continuum (ℝ), an energy fluctuation is a physical, continuous, and causal wavelet 

ensemble. 

5.1 Spatial Overlap (𝚫𝒙) and the Suppression of Annihilation 

Annihilation is the physical phenomenon of complete destructive phase-interference within a closed 

field reservoir. For a single-quantum or low-energy fluctuation characterized by a narrow frequency 

spectrum (𝚫 𝛎), Fourier analysis dictates that the spatial footprint of the corresponding wave packet is 

dispersed over a vast volume (𝚫𝒙 →∞). Because opposing phase components overlap almost entirely 

across space, the probability of destructive interference approaches unity. The reactive energy remains 

strictly bound to the local near-field storage of ℝ and dissipates without persistent structural trace. 

Conversely, when a stochastic superposition involves an ensemble of high-frequency, phase-locked 

harmonic components, the resulting wavelet concentrates its energy into an extremely narrow spatial 

domain (𝚫𝒙 → 𝟎). This extreme spatial localization fundamentally alters the boundary conditions for 

interference: 

1. Geometric Boundary Constraint: The physical volume of phase-overlap between opposing 

wave components shrinks below the threshold required for complete destructive interference. 



2. Phase-Gradients and Decoupling: The steep local energy gradient prevents the rear and front 

phases of the wave packet from self-canceling. 

3. Far-Field Radiation: The concentrated reactive near-field decouples into a propagating, stable 

far-field wavelet ensemble. 

Consequently, mass instantiation (𝑴 ≠ 𝟎) does not require extreme geometric gradients such as black 

hole event horizons. It occurs in situ throughout flat spacetime wherever localized wave-ensemble 

density suppresses the probability of phase-annihilation. 

5.2 The Universe as an Analogue Field Computer 

The continuum field ℝ operates as a continuous, parallel, analogue quantum computer. It does not 

compute via symbolic algorithms or discrete states, but through real-time goniometric wave-

interference across four-dimensional spacetime. Every volume element of ℝ continuously evaluates the 

local superposition of phase, frequency, and amplitude. Where the superposition condition yields a 

localized spatial extent 𝚫𝒙 below the critical threshold, the field solves its own boundary equations by 

materializing stable, low-entropy physical states, ranging from single fundamental particles to complex 

molecular configurations. 

5.3 The Cosmological Big-O Event 

Extrapolating this mechanism to cosmological dimensions eliminates the requirement for creation ex 

nihilo or exotic inflation fields. The event traditionally termed the "Big Bang" represents a 

macroscopic, high-density phase transition within the pre-existing, infinite field reservoir ℝ. 

When a vast region of ℝ undergoes a coherent, high-energy wave-ensemble alignment, the analogue 

field computer evaluates this state simultaneously across countless spatial modes. Due to the extreme 

energy density, spatial overlap (𝚫𝒙)  for individual sub-components is suppressed universally across 

the region. Rather than collapsing via phase-annihilation, the immense near-field energy undergoes a 

catastrophic, deterministic phase-decoupling into the far-field. This instantaneous, parallel phase-

transition populates the localized domain with an abundance of low-entropy matter (𝑀 ≠ 0) and 

radiation. 

The Big Bang was not the origin of physical reality, but the swift, deterministic phase condensation of 

a pre-existing field reservoir ℝ into a structured, material universe. 

  



5.4 Black Hole Compression and Cosmological Entropy Recycling 

A central paradox within standard general relativity and quantum field theory is the extreme 

Bekenstein-Hawking entropy attributed to black holes (𝑺𝑩𝑯 = 𝑨/𝟒). In standard perturbation theory, a 

black hole is framed as an ultimate "entropy sink" where physical microstates become permanently lost 

or randomized. Ontologically, however, this assignment of maximum entropy is an observer-dependent 

artifact resulting from the inability to compute internal phase-coherence across an event boundary. 

Within the strictly deterministic Maxwellian field continuum (ℝ), a black hole is neither an information 

singularity nor a chaotic entropy sink. It operates as a macroscopic analogue field-compressor: 

1. Phase-Locking under Gravitational/Field Compression: As dispersed, high-entropy matter 

and radiation collapse into a high-density spatial domain, the stochastic wave components are 

forced into extreme spatial alignment. 

2. Phase-Coherence at the Boundary (𝚫𝒙 → 𝟎): The immense localized energy density shrinks 

the spatial footprint of individual wave-ensembles (𝚫𝒙 → 𝟎). Rather than increasing thermal 

disorder, this geometric compression eliminates internal phase-overlapping degrees of freedom, 

forcing the energy into a highly structured, coherent near-field state. 

3. Decoupling and Low-Entropy Re-Injection: When energy is emitted--whether via quantized 

boundary dissipation (Hawking radiation) or macroscopic cosmological phase-transitions--it 

does not escape as uncoordinated thermal noise. Because the emission originates from a phase-

locked, compressed near-field state, the outgoing wavelets decouple into the far-field as a 

highly organized, low-entropy stream of particles (𝑴 ≠ 𝟎) and coherent radiation. 

Consequently, Black Holes and the Big Bang represent two scales of the exact same goniometric 

recycling mechanism within the infinite reservoir ℝ. They are not destroyers of order, but continuous, 

analogue quantum processing nodes that collect dispersed, high-entropy field energy, compress it into 

phase-coherent boundary states, and re-inject it into the universe as fresh, low-entropy matter and 

radiation. 

This eliminates both the Information Loss Paradox and the requirement for an arbitrary, low-entropy 

initial state at the birth of the universe. The continuum ℝ remains a self-sustaining, thermodynamically 

closed, and infinitely cyclic physical circuit. 

  



6. Primordial Black Holes as Entropy Regulators 

If existence is eternal and independent of linear time, ℝ requires a continuous defense against 

thermodynamic degradation to stabilize the universe. This is achieved through the spatial distribution 

of black holes. While supermassive black holes possess temperatures lower than the cosmic 

background, an eternal universe inherently contains a vast population of smaller, primordial black holes 

(Carr & Hawking, 1974). 

As a black hole decreases in mass, its effective temperature increases exponentially. These ubiquitous 

smaller black holes maintain localized temperatures significantly higher than the ambient background 

of the cosmological constant. They act as active, hot thermodynamic pumps distributed throughout ℝ, 

constantly drawing in degraded energy and expelling pristine, low-entropy building blocks back into 

space. 

 

7. Fitting the pieces 

 

7.1 The Planck-Energy Cutoff and the Sliding Window of History 

 

Since no physical energy state or informational trace can exist below the fundamental Planck energy 

threshold, past gravitational and radiation ripples naturally attenuate into non-existence. This 

establishes a finite, 'sliding window' of active spacetime computation, bounded strictly by the present 

state.  

 

7.2 Computational Irreducibility and the Horizon of the Unknowable  

 

Predicting the future is mathematically impossible, as both the omniscient current state and the exact 

underlying transition rules of the 4D cellular automaton remain inherently inaccessible from within the 

system. Consequently, reality unfolds as an irreducible spacetime volume expanding eternally into an 

unwritten future. 

 

  



7.3 The Big Bang as a Macro-Quantum Decoherence Event 

  

The energy density of flat space is continuously infused by a fundamental residue of non-recombining 

virtual particle pairs (the Big O), which possess zero entropy upon transition into real particles. As 

cumulative gravitational evolution compacts these pristine, ubiquitous states alongside matter within 

dense network nodes, the entire system converges into a single, macro-quantum coherent mass of total 

phase-synchronization. The Big Bang is thus re-evaluated not as a singularity of creation out of 

nothing, but as a colossal cosmic decoherence event. At a critical computational threshold, this 

perfectly phase-locked unified system desynchronizes, triggering the statistical phase-variance and 

entropy production observed as expanding cosmological spacetime.  

 

7.4 Massively Parallel Processing as an Alternative to Cosmological Inflation 

As a rational speculation expanding upon the discrete computing paradigm, the initial explosive 

expansion of the early universe can be re-evaluated through the lens of Massively Parallel Processing 

(MPP). Standard cosmology requires a hypothetical inflationary field to explain the horizon and 

flatness problems, assuming an analog propagation of energy from a singular point. In a 4D cellular 

automaton, however, the transition rules execute simultaneously across all localized network nodes. 

When the synchronized, zero-entropy macro-mass exceeds a critical computational threshold, 

decoherence triggers a network-wide cascade. Because this processing occurs massally and in parallel 

across the entire matrix, the resulting expansion manifests macroscopically as an instantaneous, 

explosive event without violating local causality. This MPP-driven phase transition naturally resolves 

the horizon problem, closely aligning with the deterministic, discrete frameworks proposed in 't Hooft’s 

Cellular Automaton Interpretation (‘t Hooft, G. 2016). 

 

8. Conclusion: The Unified Thermodynamic Engine of Reality (ℝ) 

We are complex configurations of energy—talking clouds that come and go, looking alike yet entirely 

unique—produced by an ongoing cosmic recycling process, destined to be recycled again. What we 

perceive as absolute cosmic horizons are merely the optical limits of our localized perspective within 

the infinite expanse of ℝ. 

  



Mainstream physics failed to unify the microscopic and macroscopic realms because it attempted to 

merge a static quantum vacuum with a dynamic geometric spacetime within a single-universe 

framework. Within the paradigm of ℝ, this incompatibility dissolves. Einstein’s equations perfectly 

govern the macro-geometric metric through which degraded energy flows toward thermodynamic sinks 

(Einstein, A. 1916). Concurrently, Quantum Field Theory (QFT)—when corrected by Planck’s 

quantization—governs the subatomic operations of the black hole horizons that compress and re-order 

this energy. They are not conflicting descriptions; they are two cooperative, empirical halves of a 

single, continuous thermodynamic engine. 

By strictly applying Ockham's Razor and enforcing the Law of Non-Contradiction (LNC) to this 

operational framework, three long-standing cosmological crises are simultaneously resolved: 

1. The Vacuum Catastrophe: By recognizing that ℝ uses the quantized, zero-entropy 

mechanisms of black holes to continuously counter the Second Law of Thermodynamics, the 

mathematical breakdown between quantum field behavior and cosmic geometry is eliminated 

without arbitrary fine-tuning. 

2. The Information Paradox and Semiclassical Fallacy: The long-standing Information Loss 

Paradox is fundamentally an artifact of an epistemological inconsistency within standard 

Quantum Field Theory in Curved Spacetime (QFTCS). By treating spacetime as a smooth, 

continuous background metric down to the event horizon while ignoring strict Planckian 

quantization, standard Hawking radiation models introduce an unphysical infinite density of 

microstates (the trans-Planckian problem). In physical engineering and rigorous physical logic, 

a premise that yields a formal contradiction invalidates the foundational assumptions of the 

model. The emergence of the paradox is direct proof that the continuum approximation fails at 

the horizon boundary. Black holes act as localized recycling loops that deconstruct 

accumulated macro-entropy into net-zero entropy fluxes. By enforcing Planck-scale 

discretization (𝚫𝒙) directly at the interaction boundary, fundamental quantum information is 

permanently preserved upon evaporation, providing the physical foundation for the validated 

Page curve. 

  



3. The Enigma of 'Missing Mass': Reality comprises a vastly large, near-infinite number of 

interconnected cosmic zones. Because gravitational fields cannot be shielded, the collective 

mass of these zillions of surrounding universes exerts a continuous, non-local background 

tension on our observable bubble. This ambient leakage is precisely what we observe as "Dark 

Matter," dissolving the need for hypothetical particles. 

Crucially, because all these zillions of universes are gravitationally interwoven and share the same 

unshielded cosmic baseline, the fundamental laws of nature must be perfectly invariant everywhere 

across the entirety of ℝ. No single zone can possess isolated physics. Through this grand unification, 

the universe is finally revealed to be an absolute, non-egocentric, gravitationally closed, self-sustaining, 

and eternal process of existence. 

Ultimately, this framework exposes a century-old 'gorilla in the room' within modern physics—a 

conceptual blind spot born from a deeply anthropocentric perspective. Since Heisenberg’s formulation 

of the Uncertainty Principle, mainstream physics has treated the inherent zero-point energy of the 

vacuum as a localized, non-extractable baseline, dismissing its global cosmological utility simply 

because it sits at the lowest measurable quantum state for a human observer. 

This paper rejects that egocentric constraint. For Reality (ℝ) as a closed thermodynamic system, this 

baseline quantum fluctuation is not a passive vacuum, but the absolute thermodynamic floor (0 

Kelvin)—an infinite, active reservoir of kinetic capacity. By recognizing this ubiquitous zero-point 

energy as a real, non-local source of mass-energy equivalence (𝑬 = 𝒎𝒄𝟐), the baseline energy 

requirements of ℝ are fully satisfied. Consequently, the long-standing illusion of 'missing mass' 

evaporates. There is no missing matter to be found; there is only the fundamental, unshielded energy 

density of the cosmos, stabilized through quantized black hole recycling, operating continuously at the 

absolute baseline of existence. 

References 

1. Bekenstein, J. D. (1973). Black holes and entropy. Physical Review D, 7(8), 2333–2346. 

2. Boylan-Kolchin, M. (2023). Stress testing Lambda-CDM with high-redshift galaxy candidates 

from JWST. Nature Astronomy, 7(6), 731-735. 

3. Carr, B. J., & Hawking, S. W. (1974). Black holes in the early Universe. Monthly Notices of 

the Royal Astronomical Society, 168(2), 399-415. 

4. Einstein, A. (1916). Die Grundlage der allgemeinen Relativitätstheorie. Annalen der Physik, 

354(7), 769–822. 



5. Farmelo, G. (2019). The Universe Speaks in Numbers: How Modern Math Reveals Nature's 

Deepest Secrets. Basic Books.  

6. Hawking, S. W. (1975). Particle creation by black holes. Communications in Mathematical 

Physics, 43(3), 199–220.  

7. Hawking, S. W. (1976). Breakdown of predictability in gravitational collapse. Physical Review 

D, 14(10), 2460. 

8. Heisenberg, W. (1927). Über den anschaulichen Inhalt der quantentheoretischen Kinematik 

und Mechanik. Zeitschrift für Physik, 43(3-4), 172–198. 

9. Jacobson, T. (1995). Thermodynamics of spacetime: The Einstein equation of state. Physical 

Review Letters, 75(7), 1260–1263. 

10. Maldacena, J. (1998). The large N limit of superconformal field theories and supergravity. Ad-

vances in Theoretical and Mathematical Physics, 2(2), 231-252. 

11. Nagel, T. (1986). The View from Nowhere. Oxford University Press. 

12. Nagel, T. (2012). Mind and Cosmos: Why the Materialist Neo-Darwinian Conception of Nature 

Is Almost Certainly False. Oxford University Press.  

13. Parikh, M. K., & Wilczek, F. (2000). Hawking radiation as tunneling. Physical Review Let-

ters, 85(24), 5042. 

14. Penington, G. (2020). Entanglement wedge reconstruction and the information paradox. Jour-

nal of High Energy Physics, 2020(9), 2. 

15. Planck, M. (1900). Ueber eine Verbesserung der Wien’schen Spectralgleichung. Verhandlun-

gen der Deutschen Physikalischen Gesellschaft, 2, 202–204. 

16. Sagan, C. (1980). Cosmos. Random House 

17. Susskind, L. (2008). The Black Hole War: My Battle with Stephen Hawking to Make the World 

Safe for Quantum Mechanics. Little, Brown and Company. 

18. 't Hooft, G. (2016). The cellular automaton interpretation of quantum mechanics. Springer 

Open. doi.org 


